The lifetime of free triplet state is measured using triplet sensitization experiments following the scheme:
The time-dependent population of the triplet states of anthracene (T a ) and IIDDT-Me (T p ) can be described by:
where S , aIC and pIC denote the sensitization rate, the IC rate of the triplet state of anthracene, and the IC rate of the triplet state of IIDDT-Me, respectively. Solving equations S1.1 and S1.2 gives the following analytical expressions:
In most cases, the sensitization process is faster than the IC process of the polymeric triplet state ( > 0). The polymer signal builds up by the rate of S + aIC , and decays by the rate of pIC . But in this system, the triplet sensitization process is slower than the IC process of polymer triplet state ( < 0), so the polymer signal builds up by the rate of pIC , and decays by the rate of S + aIC . The single-triplet lifetimeis identified by the rise of the polymer triplet signal (0.23s).
In Supplementary Fig. 3 , we represent the free triplet decay (T p ) for the raw data 
Supplementary Note 4. Species Determination for Global Analysis
We have determined that there are three linearly independent components that must be included in our global analysis of the transient absorption and emission data for isolated IIDDT-Me chains. This number is determined using established protocols. Following this, the standard protocol is to reconstruct the data using an increasing number of components to determine when the reconstructed data no longer differs from the original data set by an amount larger than the noise. The two component analysis ( Supplementary Fig. 9c and 9f) clearly exhibits regions where A>0.5, which is greater than the noise of the measurement by a considerable margin. In contrast, the three-component fit ( Supplementary Fig. 9b and 9e ) satisfactorily reproduces the data, suggesting we have chosen the appropriate rank=3 for our analysis.
